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"Gamma-Modification of Manganese Dioxide,™ I. S.
Morozov, V. G. Kuznetsov, Inst of Gen and .Inorg
Chem imeni N. S. Kurnakov, Acad Sci USSR, 1l pp

"T2 Ak Nauk SSSR, Otdel Khim Nauk" No 4

awu.ongm&wouow dmawnz.umOw »nmew«ouao&gﬂ.aw
. ¢hilorine gas produced the”subject modification
which was then investigated by X-ray (photo-

- grephs included) and.thermal analysis, and also
as to its specific weight. Results show=d it to
be a polymorphic modification of beta-MnO,, and
that conversion of gamma-=MnO, into beta-MnlOs

- 63 /4919

cmmw\owmauaﬁq-zmbmpﬁa@g%m .Hﬁ\»nm:w
(Contd) .

proceeded irreversibly at 3259, accompanied by

‘a decrease in specific volume and a low-heat
1iberation. Adsorption of cations by gamma-

MnOy and beta-MnO, powders from electrolyte
gsolutions is the same for equal dispersion of
particles. Modification can be used as a depolar-
izer in galvanic cells. Submitted 17 Jul 48,
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vAn investigation of the chlorination reaction of niobium pentoxide zirconium
dioxide", Khimiya Redkikh Elementov, No. 2, P 102, 1955.

The above reaction for Nb 0 was investigated in the temp. region 700-11000C
Vapour pressure and the stability nobium chlorooxide were determined. The
equilibrium constant of the reaction: 2Nb205{'l.NbOClgc 6Clo 1‘*302 and standard

free energy changes at temp. 800, 900, 1000 and uog

was investigated inthe tempera

Chlorination of Zr02
ture region 1000-1200 C. The equilibrium con-

stant of the reaction z:-o(%#cla ZrCl +02 as well as standard free energy
an

changes at temp. 1000, 11

so: D-413171

1200°%¢ were determined.
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USSR/Physical Cheriistry - Thermodyunomics, Thermochenjstry.
Equilitriunm. Physicochemical Analysis. Phase Transiticns

ibs Jour : FKeferat Zhur - kKhimiyz, Yo 2, 1957, 374b

Author : Morozov I.8,, Korshuiov B,G.

Title . “Thormal ard Tensimetric Stuldy of System EbCl. - Zrll) -
NaCl. ’

Orig Pub : Zh. neorgon. khimii, 1956, 1, Mo 1, 1b45-157

Abstract . By the method of therrel analysis o study was mnde of
the interaction of NbClg (1), NaCl {I1) an? ZrCl, (111)
on their conjoint crystdllization fron nelts. Fusion
diagroms have been plotted for the binary systems: TI-II,
11-1TF and T-I7I. 1In the system I-I1 has been found the
incongruently uelting compound NaCl.NuClg {IV) with tem-
peraturces of peritectic and polymorphous transtormntions
of 430° and 2569, respectively. IT and IIT form 2 con-
gruently melting (M.P. 6995°) cormpound 2ﬁﬁ91 7eCly, (V)
which exists in three modificaticns:(¥ 3% A 3ﬂ X .

«

—

Card 1/2 -89 -

Moscou Insr. FwE Ch o mm 7204”0/,,77 ,mm,v.lom-)uafa/
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USSR/Thermodynamics - Thermochemistry. Equilibria.
Physical-Chemical Analysis.: Phase Transitions.

Abs Jour : Referat Zhur - Khimiya, No 6, 1957, 18509

Author : ~L.5. Morozov,
Title . Chemical Interaction of Niobium Hydroxide with Hydroxides
of Rare-Earth Metals, Titanium and Iron.

Orig Pub : Zh. neorgan. khimii, 1956, 1, No 4, 791-798

Abstract . The investigation of the character of the interaction
between the simultaneously precipitated hydroxides of
Nb and rare-earth metals, or Ti, or Fe2™ vas carried
out by the thermal and roentgenphase analyses, as well
as by chemicel methods - by chlorinating the oxydes at
6500 with TiCl), (I) and their soiution in hydrochloric
acid at heating. The thermographs of simultaneously
precipitated hydroxides NbyOs (II) and HdpO3 teken In
the relation 3:1 and 1:l shoz an exothermic effect (EE)
at T4O° corresponding to the formation of a new phase,

- 189 -
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’
USSR/PhyBical Chemistry - Thermodyuam"s Thermochemistry, B-8
Equilibria, Physical-Chemical Analysis, Phase Transitions.

Abs Jour : Referat Zhur - Khimiya, No 1, 1958, L0S
Author : I.8. Morozov, B.G. Korshunov, A.T. Simonich.
Inst +  Academy of Sciences of Ukraimian SS5R, Chemicel Institute.

Title : Thermal aad Tensimetric Study of Systems TaCl5 - AlCl3 -
NaCl and NbClS - AlCl3 - NaCl.

Orig Pub : Zh. neorgan. khimii, 1956, 1, No 7, L646-1657

Abstract : The binary systems TaCl? (1) - NaCl (II), I - ALCl, (III)
e

and NbClg (IV) - III wefe preliminarily studied thermally;
the systems IT - Iv (RZhKhim, 1957, 374k) and II - III
(I.I. Shvartsman, Zap. In-ta khimii AN UkrSSR, 1946, 7,
vyp. 1) were studied earller. The formation of an lnco-
gruently melting compound NaTaClg (V) was revealed in the
system I - II, its temperature of peritectic transforma-
tion

r
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1 SENSERE:

USSR/Physical Chemistry - Theruadynamics, Thermochemistry, B-8
Equilibria, Physical-Chemical Analysis, Phase Transiiions.

Abs Jour : Ref Zhur - Khimiye, N> 1, 1958, ko5

is b70° and its temperature of polymorphous transforma-
tion is 2320. The liquidus fields of the systems I - II -
III and II - III - IV were plotted; the fields of prima-
ry crystallization of the compounds were determined. The
tensimetric study of these systems by the flow method
showed that the thermic stability of the chemical compounds
V, NaRbClg (VI) and NaAlClg was not the same. The changes
of free energy at the reactions of thermal dissociation of
V and VI at 200 to 400° were determined using the obtained
data. The formation of solid solutions I-II and ITI-IV
was established tensimetrically.
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"fnteraction of the Oxides of Heodymium and Lenthanum With v
foseous Chlorine,” by I. S. Morozov and B. G. Korshunov,

-hurnal Neorganicheskoy Konimii, Vol 1, No 11, Nov 56, Pp

2606-2610

The chlorination of the oxides of neodymium and lanthanum at the tem-
peratures of 200°, 250°, and 300° was investigated. The equilibrium con-
stants and changes of free energy in the reactions

2 Ndy04 ¢ 6 c12———‘h Nacl3 + 3 02

- ———

were determined at these temperatures. In the intrcduction explaining tne
purpose of the work, 1t is pointed out that considerable interest in the
chlorination processes and the properties of metsl chlorides is evin- oo in
metallurgy at present, because chlorides can be prepared easily from mernal
oxides and other compounds, have low melting points, and are highly vo'a-
tile, so that metals can be separated by taking advantage of this volatil-

ity. (V)
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HOROZOV, I.S5.

Beaction of niobium and tantalum p
chioride and aluminum chloride, Zhur. neorg. khim,

2B02 D '56.
(Niobium chlorides) (Tantalum chlorida)

(Syatems (Chemistry))

antachloride salts with ferric
1 no,12:2792-

(MLBA 10:6)
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MOROZOV, I.5.: TOPTYGINA, G.N.

Zrur.neorg.

(MIRA 10:11)

yitanium ~rnlcrides.

lutions of
drochloric acid so
iiim 2 no.7: 1629-1638 J1 '57.

i i
{Titanium chlorides) (Hydrochloric acid)
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MOROZUY, 1.4 SHEVTS0VA, 2N, KLIGVEINA, L.

~ aiagram of tne gyatem Hall-
o an.7in63r-1682 JE T o
(s ynium chioridea) ({(Cei-~lim "iaufes
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HOROZOV'.ML&Q.; SIMONICH, A.T. N
Thermal and tensimetric anaylysis of the ayst?mvTaCIs —-(;{IRA oo
CaCl. Zhur. neorg. khim. 2 no.8:1907-1914 Ag '57.

(Pantalum chlorides)  (Aluminum chloride)  (Cesium chloride)
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= Interaction between titanium tetrachlorids and the chlorides of

Zrar, neorg. khim, 2 no,8:1915-
tantalum, niobium, and alunicum, r, ne i 1119)

t
1921 g '57. (Chlorides)  (Solubility)
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MOROZOV, I.S.; TOPTYGIN, D.Ya.

s R

- Solubility of feeric chloride and its alleys with niobium
chloride, aluminum chlorids, apd sodium chlorids in titanium
tetrachloride. Zhur.neorg.khim. 2 no.9: 2129-2135 § '57.

(MIRA 10:12)

(Solubility) {Chlorides)
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AUTHCRS: Morozov, I.5., Toptygin, D.Ya.

————

TITLE: On +he Interaction Between Ammonium Chlorile and ite Chiv- !
ot Tantalum, Niobium, Titaniuwm, Alumino:, -nd Iron
(0 vzaimodeystvii khloriitogo ammoniya s ichloridaii santal .
nicbiya, titana, alyuminiya i zheleza)

FERIODICAL: Zhum§l neorganicheskoy khimii, 1958, Vol 3.1+ 7, o,
(ussr

ABSTRACT: The systems TaClg-NH Cl and NbClg-NH;Cl were inves tigated 7

thermal analysis. The results of these inves tigations hcwed
in the system TaClS-NH Cl the compound ITH,ITa.Cltf, exists with =

congruent melting point at 304,° C. NH,TaClg is of light y=i .~
color. In the system NbClS—NHl"Cl the compound IIqurtCle forms .Y
an incongruent melting point at 205° C. This compound is of ;7 "o
color. The system TiCl, -IlH, assumes a bright yeilow colo” when
heated, and this is probably accompanied by the fe-aticn of oo
moniun hexachlorotitanate. Tensimetric analyses we/= wayriedoc

of the compounds NHLAICIL, NHI#T&C}.G and NH MbClg. The reauit.
tained showed that each of the four doible chloride COTEOLND S

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001135220006-1"
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Cn the Interaction P~tween Ammonium Chloride and the
Chlorides of Tantalum, Nicbium, Titanium,

behaves differently when heated. NﬂaAlclu sublimates wilhou! 4
composition, but the compounds NHdl‘aClG and NH, N‘uCl( AL® SetOur
posed into their components when heated. There js nc rc-n tion
between titanium tetrachloride and the compounds NH AIC

NH,TaClg and NH,FeCl,. Heating of the above mentioned m, SURL
was found to be accompanied by the formation of layers of -ilail
un tetrachloride in a wide interval of concentratior ’H,N.C'g
decomposes campletely when heated with titanium trtmﬂhlc SRS B A
8 temperature of 250° C. It follows herefrom that a pucifi.at <%
of titanjum tetrachloride from chlorides of tantalum. oluriiu

and iron dissolved in it is possible with the aid of ammone.m
chloride. This method can, however, not be employed with 8.2 7-
in the presence of NbCl.. There are 3 figures, 5 wablzy. and

J
references, 5 of which are Soviet.

SUBMITTED: May 31, 1957

fomontum chiorfdes--Chemical renctiona

—-Cremizal reactions
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AUTHORS: Sun Yin-chu, Morozov, I. S. sQv,78-2-8-3C 48
[
TITLE: The Interaction Betiween the Chlorides of Rare Earth Matals

and the Chlcrides of Alkali and Alkaline Earth Metals
(Vzaimodeystviye khloridov redkozemel 'nykh metallov s khioridami
shchelochnykh 1 ahchelochnozemel 'nykh metullov)

- PERIODICAL: Zhurnal necrganicheskoy khimii, 1958, Vol. 5, Nr &, ppe 1914 -

‘ 1924 (USSR)

ABSTRACT: The interaction between the chlorides of rare eartn metals and
+he chlorides of alkali and alkaline earth metals with their
gimultaneous crystallization from melts is of great scientific
and practical interest. The interaction of the chlorides of
lanthanum, cerium and neodymium, and the chlorides of potassium,
cesium and magnesium in melts were investigateds The fusicn
diagrams of the following binary systems were constructed:
LaCl}-KCI, CeClB—Kcl, NdClB—K01, LaC13~CsCl, CeCl,-CsCl, NdCl,-

CsCl.
The following types of compounds were found in the melts:

l5R016 and K2RCIS, in which R = rare earth element, and ¥ = K,

card 1/2 Rb, Cs. The stability of the compounds l33016 is increasing

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001135220006-1"



Cn55

R RELEASE: 07/,12_/2001 CIA-RDP86-00513R00113

Giaz FETIRSIANEY YRR R ;
S - R A A R R S e L R SRR

The Interaction Between +ne Crlorides of Rare Earth Metals and
of Alkali and Alkaline Earth Metals

from potassium to cesium and from lanthanum to neocdymium.
In the fusion diagram of the system CeClS—Hg012 there 15 a

simple eutectic. The experiments showed tha* the chlorides of
‘Vl

the rare earths form fusion diagrams with gimple eutecills with
the chlorides of the alkaline earth elements, The phase liagram
of the ternary system CeCli—HgClQ~KCl was constructed and the

limits of the primary crystaliization of Ceclz~HgClZ—K01;
7
1 . termined.
KZCeC15’ KBCeCI6' KC MgCl2 and 2 KC1 HgCl2 were determined
There are 12 figures, 9 tabies, and 8 references, 7
are Soviet.

ASSOCIATION: Moskovskiy institut tonkoy whimicheskoy tekhnclogii im. Mo Vo
Lomonosova (Moscow Ingtitute of Fine Chemical Technology imeni
K. V. Lomonosov)

SUBMITTED: November 22, 1957
Card 2/)
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ATTHORS: _Horozov, I. 5., Korshuncv, B. G. 20—119-5—56/65

TITLE: On the Problem of the Thermodynamics of the Chlorination of
the Rare-Earth Metal Oxides by Gaseous Chlorine {K voprosam
termodinamiki khlorirovaniys okislov redkozemel'nykh metallov
gazoobraznym khlorom)

PERIODICAL: Doklady Akademii Nauk 533R. 1958, Vol. 119, Nr 3, pp. 9523-529
(USSR)

ABSTRACT: This work is & contiriation of the investigations by the
authors on the thermodynamics and on the chemistry of the in-
teraction of the rare-earth metal oxides with gaseous chlor-

. ine (reference 1,2). The equilibrium of the reactions of the
: type 4MeC15(solid) + 30, (gaseous):? 2 Me,0z(solid) + 6 Clp
{ - (gaseous) #as investigated, whereby Me denoges Sc, La, Nd,
or Sm. The investigations were made on the conditiong of the
two-sided equilibrium, i.e. from the gside chloride-oxygen
and from the side oxide- chlorine. The preparations for the
production of the metallic chlorides were placed to disposal
by I. N. Zaczergkiy . The equilibrium of the gases was de-
. termined by the statistical method. The analysis took place 1in
Card 1/5 a thermostat glass buret. In the investiration of the eqgui-

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001135220006-1"



"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001135220006-1

CERE SR SN RS ¢

Or. the Frcblem of the Thermodynamics of the Chlurination of 20—119—3-36/65
the Rare-Earth Metal Oxides by Gaseous Chlorine

Card 2/3

librium from the side cxide-chlorine a metncd, descrined Tty
V. 1. Smirnov and A. I. Tikhounocv (Bef 4) wes applied. The
equilibrium 1n the systum chloride-oxygen wag, according to
the experimental temjerature, reached after 3-95 hours. Ths
chlorination of the cxides and the oxidation of the metaliic
chlorides takes place without producticn of intermediates,
Thus in he analysis ¢f the oxides Sc, La, Nd, and Sm chler-
inate at 4¢o¢C ¢! chlcrides are coserved in the products, which
form or that occasion of the composition ScCl,, LaClq, NdCL3
end SmCl,. The formulae, used for the computaéion of the
equilibréum coustants of the remctions 4 MeCl (solid) +

+ 302(gaseous)252 Me,0z (solid) + 6 Cl,(gaseols), are written
down. The here computed changes of the free energy of ths re-
acticn are composed in a table. The mean values of the heat
values of the reactions in the mentioned temperature ranges
are +24580f +25230; +25Tco; +25520 calories. A diagram iliu-
strates the cumjosition of the gasevus phase, which corregonds
to the equilibrium, andmnother diagram illustrates the de-
vendence of the lorarithm lg Xp of the constant K, of th=
action eguailicrium on the reciprocal 1/T of the temperat.r:

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001135220006-1"
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On the Protlem of the Thermodynamics of the Chlorination of 20-119-3-35/6°

N

the Rare-Egrth Metal Oxides by Gaseous C:l.rine

The values of lg K, = f(1/T) gufficiently exacily are on
straight lines. According to the results, which were cbtained
here, the similar physical and chemical properties condition
the resemblances of the thermodynamic properties.
There are 2 figures, 1 table, and 4 references, which

E are Soviet,

ASSOCIATION: Institut cbshchey i neorganicheskoy «himii im. N. S. Kurnakova
(Institute of Gemeral and Inorganic Chefiistry imend N,.S. Kurnskov)

PRESENTED: November 16, 1957, by I. I, Chernyayev, Member, Academy of
Sciences, USSR
SUBMITTED: Sovember 11, 1957
AVAILAELE: Lisrary of Congress
Card 3/3 “
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Card 2,3 In aduition, vesacls by Stepangv wore mentis
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Sung-Yin-Chu S.

. -
UsrozoV, <«
At

The Yapor pregaure of Hafrnium Tetrachloride (Uprugost® pat

chetyrekhkhloristogo gafniya)

a8

Zhurnal neorganicheskoy khimil,
p 492 (USSR)

1959, Vol 4,

Anhydrous hufnium tetrachloride was produced vy “niorinaling
metallic hafnium by chlorinc gade The melting point of ‘he
product is at 4329. The steanm tension was determined ty
flowing method in chlorine gas atmosphere. The dependencs =
the steam tension of hafrium and zirconium tetrachior:de =
the temperature

was investigated. The results 2aTe shown

rhe

table 1. The steam tension of nafnium cotrachinride prooeod
in the temperature range of 20C-312¢ acnoriing «n trne §
lowing equation:

\ 5590

g B - - LB - 12.00
The steam tenslons of nafnium and zirconium tetrachioriide
were drawn 1n a sem1 -logarithmic coordinate sySter The
sublimation temperature calculated 18 214C; th evap'?
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SOV /78-4-.-18. AC
Tr Vapor Pressure :f Hafnium Tetrach.oride

heat .n the temperature range mentioned atove 38 24.6 K .A. W ..

There are 2 figures, 1 table; and ! reference.

TEMITTED: September 1, 19568

Card 2/2
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AUTHORS: Morozov, I. S., 3un Yin-chu, 307/78-4-2-071
TITLE: Investigntion of the Phase Diagran of tha Svsters Trli,-Ri..
: b gl { Toe-ionlye
ZrCld-CsC]., HfCli-TIaC"L, HfCl 1-1’. 1, f""l ! . . V€ -
i ~rcl,-! mrml -nsTi, T, -Nalll
diagramm sostoyAaniya sistem “rpll-KCL, “AJlt 5L, i,
HfClA—KC1, HfCli—CsCI)
o 4 e 7 e L TALAQR
PERICDICAL: Zhurnal neorgruicheskoy khimii, 1959, Yol 4, “r %, P!
(USSR)
ABSTRACT: By thormal an11y31s the int-raction of the chlorides Ti L
sjrconium and hafnium with the chlsrides 7 sodiw _.rustnA,w
and cesium was 1nveot1“ntoi. In the systan ZrClA—K;” W .
eutectics occur at 21.2 =ole % ZrCl with 2 n?lﬁigg gatnt 7;4
and at 57.8 mnle 5 ZrCl, with the melting poxqtl¢20-l I TAl
melts with a zirconium content up te 33,3 acl: o4 ,nernn_
effect occurs whizcn is probably anused by F?e dnco?ﬂa?-fﬁ;n
of K22r016~ In the systen ZrTl, -Cs71l a ~itable che3aitar LOT- :
pound CSZZrCI6 foras with the qeltlng roint 2% 905 The 2ulec- .
A T-rida meins it 20" and
card 1/4 tic formed by Cs.2rCl, and cesiux siloride nelss 1
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Investigaticn of the Phase Diagr.-

ZrCld—K01, ZrCld-TSCI, 501 —FaCI, = 1—:?1. ﬁfflt-fs-‘

A T Ak vmnd ke T8 7L
contains 15.2 mole % Irfl, The puntantio format u; - -,
4
3 i 5 - < 7em and melite
‘ and zirconium chloride contninz »7.2 ole » ZrCl, ~ad H

e . -l [ T,
at 286%. In the systen AICL,-%aCl the chamzcal o @m0 14
i e Ot At LECT Ty ran
anﬂfC1, in foraed with the aelting ~o.at nt 0, Trra
3
i i formutinas take  plecs 1n the a2apouns
polyanrrhic transformutinns i

° ¢ sutectics secur on the  eltins hia
3940, A40°, and 4947 . Twh ecutectics nelup on th n -

‘ { O Ltk 26.% mole B HECL, and at
gram: at the melting roint 5107 with 26,5 mowe 5 “I"t ]

the nelting point ZBCO with 85G.1 wnla ? HECL,. The nhrse din

g Fale) S . - " "’1_!"\( s ‘.;‘:
gran of the svstenm TaCl-HfCi, in the ron-e of TI-TUL >

3 ; Gt UED P AL B B
HfCl, was not found. In the syst» z1,-KC1 tn
4 .
' 3 with oo irn noint 1t M
conpound KBHfClS is formed w:ith - neltlug point

PR
: i § ~ K - 4 tinAn. B A1

shase dinagram ghows ihe U2llowing enteciios: = 7L

Kﬁchl, and

H amd UETL . wotn 0 mole S HETL . n fT0 e
Card 2/4 fhrmed by K,HFC1. wnd HICL, wotn Tl sole

jclerialic I i
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Investization of the Phase Dia - of the Systems

ra
, EfD 61, EfCl,-%C1
7rC1 ,-KC1, ZrCl,-Cscl, EfSL,-inll, ZfCh, ,

o] siti
therial effect is probably caused by ‘1°ﬂdec npo 1“‘4
X _Hfcl In t'e ayaten HfCL -CsCl Fi SJHEC foras wt
20 TN A

)
[
melting point at 820”. Two 2utectizs ere formed at 90

4 uf0l, and o at
Cs HfCl, ani cesiu~ chloride with 18,1 male ™ Arcly
2

L H naged upon
302° by Ca, HICL, and HfCl, with 5.1 mole % HICl,. ' T
P Ang W 1Attt
these re 1ts the rhrse 1izsrams of ihn systoas J:FQ rlous
; In sys*em
a are ~iven by figures 1, 2, 3.4, and 5. In all }
an 1 gL J , 1 . ﬁ ‘lpIJ-"r Uf)
compounds of the type: Ve \Je -ia, K, Ts; = or,
hi formation
wnd o nwas n polymerrhic transiormat
are formed. Compnind . 2Zrcl6 has ooly i )
© wa MFS1, -t AR4, 410, an
at 377 and 34 and coapound Jazufulf t s

9] \
° 1901, ~t 82C° nove
st and r1s ot 37
The coapounds CsﬁurCl, ~t 305 n -

-’

. g £ Con
i Thar o 8 .1"1rJ: A
highest meltt prints, ,“o-ocn.j ; ,
5 rpfﬂ”“nrns, 5f wrich are 57°Vithl.
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Lens 30v7/73-1-3-28/%1

weol ,-Kol, HESL,-7a7

Investigation of the Phase Diarram of the Dva
er14-Y °1, ZrClA-f's"l el -.n"l

SUBITTED: Sopteaber 1, 1957
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5(4) SOV/78-4-6-41/44
AUTHOHS: sorozov, I. S., Ionov, V. I., Korshunov, B. G.

—_—

TITLL: Thermal Analysis of the System NdCla-MgClz-KCI (Termicheskiy

analiz sisteay NdCl5-MgCIZ-KCl)

PERIODICAL: Zhurnal neorganichesxoy khimii, 1959, Vol 4, Nr 6,
pp 1457 - 1458 (USSR)

2-KCl was investigated by the method of

the thermal analysis; the phase diagram was constructed and
is shown in figure 1. 7 internal sections were investigated
in the three-component system. It was found that 7 regions
of primary crystallization are formed on the surface of the
liquidus corresponding to the compcunds KCl, NdCl), MgClz,
KBHdCI6’ K NdCls, KCl.M3012 and 2KCl.MgClZ. The four-phase
equilibrium in the system NdClB-MgCIZ-KCI is given in a table.

ABSTRACT: The systen NdClB-MgCl

The existence of the compound 2KCl.MgCl2 was confirmed in

the system MgCl_ -KCl. There are 1 figure, 1 table, and 6 refer-

card 1/2 ences, 4 of which are Soviet.

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001135220006-1"



| "APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001135220006-1

I A8 o0 TR ARy A U e T R iz U ——
i TR PR s i N I . e - & AN NS LR B Vy“  Jo T ;;;&,‘:L.‘:’ S

i

05873
5(2) SOV, 78-4-11-26"3¢
AUTHORS: Morczov, I S , Sung Yin-chu

TITLE: Temperatire Stability of the Comrpounds of Zireonliz- 3ang
Hafnium Chlcride iith the Chlorides of Alxa.i Meta.s

PERIOLICAL: Zhurnal necrgauichesxay «himii, 19959, Vol 4, Nr *°
pp 2551 - 2533 (USSR)

t

ABSTRACT: At present, gr-at efforts are being made to develop nrccedares
for the preparation of metallic hafnium and zirconiam by
electroiytic treatment of their halogen compounds in chloride-
and flaoriae melts {Ref 1). Compounds of the compesiticr
Me,2rClg and MepHfClg (Me= Na, K, Rb, Cs) result from the aelt
1ng of alkaii chlorides. In order to explain the possibiiity
of using alkali hexachlorozirconates and the corresponding
hafnium compounds ag electrolytes, the authors investigat!ed tre
temperatire stability of these compounds. They measured:vz.or
pressure of 2rCl, and HfCl, over the melt of the nexachlor:ne
compounds (Tables 1,2), temperature dependence of the vagcer
pressure of the tetrachlorides over the melts of the hexachlorine
compound {Tables 3,5) as well as the variation of free erersy

FIEinEy
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05873
Temperature Stability of the Compounds of Zirconium- SOV/78—4-11-26/50
and Hafnium Chloride With the Chlorides of Alkali Metals

and entropy and the heat effect of thermal dissociation of
the alkali hexazirconates and hafniates (Table 5). The hexa-
chlorine compounds beccme more stable with decreasing ionic
radius of the slkali metal: Cs,2rCl ) K,ZrCl.y Na,ZrClgy

Csszcl6> KL,‘.Hf016>NaszCI6. Herefrom it follows that the

—_ hexachlorohafniat&% are somewhat more stable than the
corresponding zirconium compounds. There are 5 tables and
6 references, 2 of which are Soviet.

SUBMITTD: September 3, 1358

Y
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Letter to the Editor. 8y esis ol o
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trichlorile was ortalnel rom Lo hoosl e Ly oo
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With Chlcrides of Alkali-Metals and Cerlum 1rn Mei-s
} [}
i 3V etna; etal ur2lya,
PERTODICAL: Izvestiya vyssnikh uchebnykh zavedeniy, Tsyetnayi TELA. UTZLY
o 1960 No. 3, pr. 102-108

TEX i s z wroomplete and
- Literature data an sherium chloride cnemistiry ars -t._ig e
- sthors it ~f therium chisrtde with
. re The authors inves-igated the tnteraction <I fhc.lew nr e
S iien : t z vz, I72r e ryise ot
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Physical and Chemical Study on Interaction of Thertium Chierlide With
Alkali-Metals and Cerium in Melts

dfagrams, There are 4 figures, 1 vtabie and 20 references:
3 Prench and 4 German,

ASSOCIATICON: Mcskcvskily institut tonkoy khimi<neskiy teknncl:gil: 'Mcs:-w Inzi_
tute of Fine Cremizal Technology). Kafzdra kafmii : -akhnolzg:t
redkikh 1 rasseyannykr e¢lemen*cv (Deparsms~- <f *ns Trariitpy ara
Technclogy of Rare and Dispersea E.ements)

Juzy 1, 1959

Cara 4/4
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SHEVTSOVA, 2.M.3 MOROZOV, I.§.,; EFREMOVA, 0.4,

Fusibility diagram for the system praseodynium chlorigzg s
magnesium chloride - potagsimm chloride. Izv. vys. uc (l:{IRA ]_1’, )
tevet. met. 3 no.3:109-111 '60. .

1, Moskovskiy institut tonkoy khimicheskoy tekhnolt%ii, fedra
kfximﬁ i teknnologii redkikh 1 ragseyannykh elementov, y
(Praseodymium chloride—Electrometallurgy
(Melting points) .
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AUTHORS Kirsrunov V.G,

. . r’%_ﬁ, . .
TTTLE Frnys=::ai and Chemiza &-.Zlt-: 20 "I« 3 Nali Sys-en

FER IODICAL Izvestiya vysshtks . meonyke zavelsly Tave-raya meta, . arglya,
19605 Ne . 5, gp 67-71

TEXT Tne authcrs s-udied ~hs in-gral”tin I 3 ram, ivin oand £:3lum
-rl-vidss by *ri2 method of ~rermal ani *ensl: . . r *re purprze “f —
dev~-. ping nem:ca: and physical tases 77 ° 7~ “fring of 2r:rides of '¥'ar1um
:nd ctrar meta.s, The necessary aiumihim a7 Lo Tt oz ware <bralned oy
~h.:rira+ion wi-h gasecus chlirine =f tne ; : erays . scdiam chicrile
433 LTEL1LMILEIY Treme el+red Mzizing f~mp='a' S 7 eP = saiz cf
ai.mir.m. ircn and sodium were 194 e~*.ve;y  Dae f: e farr
rhav aluh-num and irzn chicrides have rAgh VES Jenslcns a* theilr mei1 ing *em-
reratareg different mixtares f tne syster were m=, <4 in miycdenum Sr og.artz
: ~ntatners. The "nerma. ana,y+' . f “v. gys*em wa3s mane hy e
tng carves cn a N3, F.rrak v cyie [Yr meter. Tre cempera’ ire
-TinsTar e SN N graiua-ed atcorit-g o oTr
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S/LEG /B0 JO0C[ITE /I /2
RTTA ALY
Fig. 1
Fusibility diagram
of the AlCl3-FeCl3-NacCl
System
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S/145 /60/000/0C5 /204 /015 ,
ADCE/ACC L ‘I

Physical and Chemical Studles of the AlClj-FeCl}-NaCl System j

Results of the tensifometric analysis of three mixtures of the AlCl)-FeCl}-NnCl
sygtem

No. No. of Temperature, °C Vapor tension, mm Hg
aixtures

NaAlCl, NaFeCly, ':
500 0,0 c,0 -
- 520 0,2 2,2 N
1 566 1,2 1,8 ?
620 2,6 15,9 / -
650 5,1 21,4 '
670 6,7 25,0 - i
%2 0,C 0,0
c 423 2,5 2,2
Lo 1,2 5,%
585 3,5 12,y
Care /o 550 ,7 21,1
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Fryzizal and Chemizal Stadres 2f cre AAi‘j F%C_} Nafl o 3y-cem
Ns Ne. of Tempera*ure ¢ } Vap-r ranzi:n, mm Hg
mix* . r2s ‘l
{ A;2C16 2CL6
‘ 11 \
150 32,0 \
3 161 | 67.2 33 Z
173 1 129,0 49
184 ; 272.8 6.1
i
:here are 2 figuresz, 1 tapie ani 22 referenis: 12 Soviet 6 Englisnh, 2 French

ani 2 German. - o T
AS3OCTATIONS Mcskevskiy ins*itu® t:nk:y khimicneskry “ekhnsligtl (Mcse f‘_?:ti
N rute of Fine Chemi-a. Teonncol gy, Kafedra krimit ¢ *ekhn-_ogi!
redkikn t rasseyanrykh elemen: v (Department :f Chemisrry ani
Teckncicgy of Rars and Disp=rsel E.eqen-z"
SUBMITTED Oztcter 27. 1959
Cardi 5/5
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SOURCE Akadem:yva
splavy. No

TEXT The study of syst

ga'ubll ty ard %ensxle '
~hlor:des to hydrclyze a
was carrred out in seale

placed .n a porcelan <o

cooliny of the mixtures

C';\rd .',/11

ASE: 07/12/2001

R E Dtk AU RO ]

.5 and Toptyain

emical basts of

chloride

nauk 33-5R.  Institut metallurg.r. fitan 1
1. Moscow, 1u60. Metallurg:ya t-tana, '02-114

ems formed by the

apd ¥V owith TiCl, was carried out Ly three met hcds Thermal analys.s.

esting. Owing to

nd volatilize, the thermal analysis of tne mixtures

d containers. The

mel~ed :p a furnale, and, ir order to ensure even cooling, were each
ntarner lined with asbestous wools A thermecouple
was used to plot cooling curves and in i1ndiv:idual cases, & difterential
Ltherma! analysis of the mixtures was carried out. [Ensuriog uo1form

from 300 C to the
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3/598/60/000/004/011/010
Physico-chemical basis .. D217/b302 y
. aprart,c scl-drf.es “.24°C: was diffrcult, and, therefore, the Late¥ //

was determ. red separa‘ely. For th:s purpose, the chierides 'n the'r
conTeainers Werse conled by a mixture of dry :ce and alioho', and heating

xu*ves wore rezorded by means of a thermocouple . Investigatror by the

> salub. 1.ty method was carri2d out between 18 and 110 C., The= m:xture af
chlior: des was pla-ed .r 2 fovtalne' conststing i a tes’ rube with a
cide branck. The <ontaires :th the chlor des was sealed, heated unt i :
the -hlor.dese were Comp- etely molien and piaced :p 2 thermostat ma.r-
ra.ned o+ a definite remperature for 20-40 hours After equil.brium had

established itsslf between the so!.d phase fermad and the solution, part

af *he transparent sclut:on was decanted 1o’ the s:de brar h, The

lattar was cu* off and the compos:tion of the fiqu d pbdse was doroermined
- . vy chemi ol analvsis.  On distiil.ng T‘C!4 from the soluticr containing

excegs sol:d sodium chioride, no alumnum chior de could be dete ted 0

she d.ostitlate. This property was taken advantage ot D the analy=1s

#or ths separat-on of the main body of T: Cl from AlIC) .- A 5-20 g prohe
was transferred to a wurte flask and 1-2 & drv NaCl added . V“ W
C,’]Fd ".'"‘
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$/598/60,/000/004/011/020
Physico-chemical basis o.. p217/D302

distilled and the residue dissolved in dilute HCl. From the solution
obtained, aluminum was precipitated with NaF as cryolite or by ammonia
as the hydroxideo Weighing was carried out in the form of AI.)O3 which

always contained some titanium dioxide. Ti was determined calorimetrical-
ly by the reaction with H202° Ta mnd Nb were separated similarly from

however in this case small traces of Ta and Nb chlorides were

i 40
detected in the distillate. Final separation of Ta and Nb from T: was
carried out by means of phenyl arsenic acid. A visual method was used

to study mixtures of '[‘iCl4 and Fe Cl3 containing 0.5-2% FeClsn It was

found that TiCl4 can be purified from AlClz5 and FeC1:5 by means of alkali

metal chlorides. The formation of the chemical compound NaFeCl4 in the
system FeClS-NaCL was proved. Separation of Ta and Nb in the form of
chlorides during dissolution of a mixture of the latter in '[‘1Cl4 was

found to be impossible. The degree of solubility of the chlorides of

Card 3/ 4
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5/598/60/000/004/011/020
Physico-chemical basis ooo D217/0302
Ta, NL, Al and Fe 1np T1C14 was found to vary considerably in the pre-

sence of other chlorides. The study of systems containing n:obium pen-
tachlor:de by a visual method 1s difficult owing to the presence of traces
of niobium perchlorate. The solubility of NbOCl3 at low temperatures 18

0
extremely low. At 280-300 C transparent solutions of up to 2% NLOCI_
-3

content were obtained. TlCl‘ does not react with the c ompounds NH4A1CL‘

and NH4TaC16. Un heating the above chlorides with TxCl‘, gtratification

occurs in a wide concentration interval T'he compound NH4NbC16 15 de-
composed by TlCld. There are 16 figures, 7 tables and 12 references

3 Soviet—-bloc and 7 non-soviet bloc. The references to the 4 most

recent Epnglish-language publications read as follows 5.L. May, Ha.w.
Henderson and H.A. Johansen. Ind. bng. Chyem, 46 (12), 2495, 1954; 1 N.
Rowe and E.R. Opre. J. of Met., 7, 11, 1955, 1183; H.¥. Johnston, fi. .
teihgarther and W.lb- winsche. .. Chem. 50C., 64, 241, 19425 P. Fireman.
JuM. s0c., 26, 745, 1uui.

Card 4/4
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68111
80V/78-5-1-15/45
AUTHORS:. Morozov, I. S., Toptygin, D. Ya.
W.ug—..:_“.-;_.‘%m.v (R A -
TITLE: Thermal Stability of Hexachlorotitanates of Monovalent Metalgs

PERIODICAL: %hurnal neorganicheskoy khimii, 1960, Vol 5, Nr 1, pp 88 - 90
USSR)

ABSTRACT: The possibility of obtaining pure titanium by the electrolysis
of titanium halide compounds in a melt of alkali chlorides or
alkali fluorides induced the authors to investigate the thermal
stability of the complex compounda1forming in this connection. 0(/
They investigated the reaction between ‘l‘iCl4 and alkalil chlo-

rides, by directing TiCl4=vapor-aaturated chlorine over heated

alkali chloride. CaCi was completely tranaformed into ngTiCI6/

at 660 - 700°. In the cagse of RbCl the reaction product always
8till contains residues of unreacted RbCl. KCl does not form
any complex salt at 600 - 700°, and 10%4 of K,TiCl, at most were

obtained at 400 - 500°° NaCl did not react with TiCl4a The

Card 1/2 vapor preassure of TiCl4 vas determined on specially prepared
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68111
Thermal Stability of Hexachlorotitanates of Monovalent 80V/78-5-1-15/45
Metals

pure compounds Me,TiCl, (Me = Ca, Rb, K, T1) (Table 1,
Fige 1,2). This investigation confirmed as well that C52T1016

exhibits the kigkest thermal stabil%ty. This decreases in the
series Ca,TiCle > RbgTiclg‘;K2T1013;>T12Ticlgl Table 2 supplies

the calculated decompositicn temperaturea of chlorotitanates

of Cs, Rb, K, T1, Deapite the large differences in the decompo-
8ition temperatures the calculated decompogition reaction
heats amcunt to about 33 kcal/mol with all four chlorotita-
natea. Table 3 ghows the change of free energy in the thermal
dissociation of alkali chlorotitanates. There are 2 figures,

3 tables, and 5 references.

SUBMITTED: September 10, 1958

Card 2/2
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s/078/60,/005 /06 /09/030
B004/BO14

AUTHORS: Ionov, V. I., Morozov, I. 8., Korshuncov B. .
- P e
1 2
TITLE: Thermal Analysis of the Systems NdCl; ‘Faclol p

FeCl, - HaCl,'FeCl, - KC1, FeCl, CsCl' an?

c - [»)
Ndul} FeC]2 KC1

PERIODICAL: Zhurnal neorganicheskoy khimii, 1960, Vol. 5 io. €
Pp. 1248 - 1253

TEXT: The authors specify the following data obtained from experiments;./ég
melting-point diagram of the system NdCl5 - FeCl2 with a eutectic at -
608°C and 59.8 mole % FeCl2 (Fig. 1) melting-point diagrsm of the system
FeCl2 - NaCl with a eutecti~ at 57OOC and 44 mole % FeCl2 {(Fig. 2); mel-
ing-point diagram of the system Fe012 - KC1 (Fig. 3). The compcunds

KFeCl5 (¢~ and B-modification) and K2F9C14 are formed in the latter. The

Card 3/%
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Thermal Analysis of the Systems NdCl, - FeCl,, 8/078/60/005/06/09/C3C
501
FeCl, - NaCl, FeCl, - KC1, FeCl, - CaCl, and 3004 /3014

2
[ - -
Ndu15 FeCl2 KC1

eutaectic KFeC'l}LKzFem4 melts at 540°C and corresponds to & content »f

35,8 mole % Feclz. The eutectic KFeC13+Fe012 melts at 380°C with a con
tent of 52.2 mole % FeCl?o In the systenm FeCl2 - CsCl (Fig. 4). th=s -om
peunds CsFeClj and Cs FeCl4 arise with the eutectics CsZFeCIA&CsCl

2
5080; 21.4 mole % FeCl,), CsPFeCl +CsFeCl (5227, 38.0 mole % PeCl,)
2 4 3 2

and CsFeleFeCl2 (498°C, 69.3 mole % FeClz)a Hence, the thermal stahil:i-y

of compounds of FeCl2 with alkali chlorides increases from Ne to Cs. Etgh~
LR

az-tions were examined in the system Nd015 - FeClQ - KC1 (Figs, S

The melting-point diagrammatically shown in Fig. 12 was construched s
the strength of these results., Numerous conversions were detected tel-w
the liquidus surface. Data on the four ternary sutecti: points and one

Card 2/3
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‘
/06 030
Thermal Aralysis of the Systems HdCl3 - FeCl, 368}838?100510 /09/03
Fe012 NeCl. FeC12 - KC1, FeCl2 . CgCl and
NdCl3 - Fs!Cl2 - KC1 \/éé

ternary peritectis point are supplied, There are

4 references: 2 Soviet and 2 American.

Card 3/3
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MOROZOV, [.S.; TOPTYGINA, G.M.

f ]
Solubility in the system TiCly ~ HH,Cl - HZO (00 isotharm).

Zhur.neorg.khim, §$ 100.7:1637-1638 J1 t60.
: (MIRA 13:7)
i (Titanium chloride) (Ammonium chloride)
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BO15/B0£G

AUTHORS: Morozov, I. S. ™ ptygina, G. M.
TITLE: Chloro Titanates and Chloroxy Titanates of Alkali Metals and
Ammonium

PERICDICAL: Zhurnal neorganicheskoy khimii, 196G, Vol. 5, Nc. 11,
PpP. 2518-2529

TEXT: The authors studied the solubility in systems consisting of
hexachloro titanates of cesium, rubidium, ammonium, and potassium with
hydrogen chloride and water, since these are used in technological
processgses. The solubility of cesium- and rubidium hexachloro titanates
was studied in the concentration range from 0O to 44.5% HC1 at 0°C
(Tables 1-2, results), and maximum solubility was established in

hydrochloric acid CszTiCI6 - 0.449 TiO2 and Rb2T1C16 - 0.96% TiOZ. At an

HCl concentration of 28.6% for cesium and 30.0% for rubidium there forms
a solid phase corresponding to compound M92T10014'820 (Table 3j, whose

composition was confirmed by means of Schreinemakers' method. If there is

Card 1/3
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Chloro Titanates and Chloroxy Titanates S/O78/6O/OOS/O11/013/025
of Alkali Metals and Ammonium BO15/BCEG

an excess of alkali metal chloride in the solution, the solubility of thre
complex salt drops, without there resulting another compound (Table 4.
The solubility of ammonium hexachloro titanate (NH4)2TiC16 was studied in

the concentration range from 17 to 44.5% HC1 at 0°C (Tabdble 5, results),
and, in agreement with data by Seidel and Fischer (Ref. 10), 0.12% TiO,

(=

was found as the minimum solubility. The maximum solubility is 1.169 TiO2
(35.157 BCl). A compound of composition 5NH4C1*2T10012'4H20 (Table 6) was

identified and its solubility was determined (Table 7). The minimum
solubility of K2Ticl6 in hydroctloric acid saturated with HCl is O.O6%T102

at 0°C (Table 8). Unlike the abovementioned chloro titanates, potassium
does not form any chloroxy titanate crystal hydrate. The separating solid
T phases were subjected to a thermal analysis, and heating curves were drawn
for 200 to 1000°C in argon or air. Por cesium hexachloro titanate two
> endothermal effects were observed at a 650°C melting point and a dissocia-
tion at 685°C. Rb2T1016 has only an endothermal effect at 65800 (the

melting point) and simultaneous dissociation. Ammonium- and potassium

‘N

Card 2/3
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Chloro Titanates and Chloroxy Titanates 5/078/60/005/011/01}/025
of Alkali Metals and Ammonium BO15/BOLC

nexachloro titanate contain 1 mole of crystal water, 80 that there agppears
the corresponding endoeffect. The chloroxy titanate compounds obtained
were examined by crystal-optical analysis, and the refractive indices
(Table 9) were Jetermined. On the basis of these mnew compounds, several
aspects of the state of tetravalent titanium in hydrochloric acid solutiors
are discussed. An equilibrium igs assumed in diluted hydrochloric acid

. . 2 . . 5 . .
solutions: [Tl(OH)Z] +;:£T102+ + B0, while a complex anion results with
rising acid concentration: [Ti(0H), ] 2+ L 4017 #[Ti(OH)zcla. Yellow-

‘ . . 2- - rolii 2.

colored hexachloro titanate arion CTI(OH)QCIA] + 2C1 + 2H ._7p1016] V/
+ 250 forms in concentrated hydrochloric acid solutions. The complete

2 -
hydrolysis in poorly acid solutions runs as follows: [Ti(OH)Z]‘+

+ 2H206:£Ti(OH)4 + 2H+, which. does not, however, exclude the formation

of intermediate stages. There are 7 figures, 9 tahles, and-15 references:
5 Soviet and 8 German.

Card 3/3
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S/0BC/6C /023 /X8 /001 /T 1E
ACO3/A0C 1

AUTHOR ; Morozov, I.S.

TITLE: The Chlorine Method In the Industry of Rare and Non-Ferrous Mevals
PERIODICAL: Zhurnal prikladnoy khimii, 1960, Vol, 33, No. 8, pp. 1685-1700

TEXT: - The application of gaseous chlorineJ\n metallurgy is very promising.
Its application in the metallurgy of rare metals and non-ferrous metals was in-
vestigated by G.G. Urazov, I.8, Morozov,'V.I. Spitsyn, N.,P, Sazhin, DM, Chizhikov,
et al, In the treatment of titano-niobates,of rare-earth metals and titanium-
containing slags the ore concentrate is mixed with coke and treated with gaseoﬁ
chlorine at a high temperature, In this case the chlorine consumption is 85% and —
the degree of extraction 92-100%. In the chlorination of a pyrochlore concentrate
with a NbpOg content of 6.5% at a temperature of 600°C and a chlorine supply rate
of 1,12 g/min the process lasts 30-40 min, The degree of extraction is 99%. In

the reaction MeOp+2Clp & MeCly+05-Q cal the equilibrium is shifted to the right
side, if the initial metal oxide under the conditions of chicrination is less stable
than the chloride. If it is more stable, the free oxygen must be bound by carbon

or carbon monoxide, The chlorination of niobilum pentoxide was carried out at 700,

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001135220006-1"
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8/080 /6C /033 /5CE /201 /200
ACO3/AC01

The Chlorine Method in the Industry of Rare and Non-Ferrocus Metals

800, 900, 1,000 and 1,100°C and at a rate of the chlorine flow of up to 7¢ om>/min.
At 1, IOOOC the chlorinution of NbxOq reached 0. 2490 g/1 Cl,, the chlorine consump-
tion 6 .X0%. In the chlorination of z{rconium dioxide, carried out at 1,000, 1,100
and 1,200°C, ZrOo is chlorinated at 1,200°C at the rate of 0,0248 g/l Clp, The
equilibrium of reacticns of the type hMeCl (solid) + X0 (gaseous) = 2Me 0
{solid) + 6Clp (gaseous), where Me ié’Sc‘\Za aNd or‘bm was investigated, Tg
equilibrium was reached in the ﬂhloride oxygﬂn “system afner 3-5 days depending
on the temperature, The presence, of a reducing agent e.g., carbon, reduces the
chlorination temperature of‘ngz1f?0m 1,200 to jOO C. Bardin and Reznichenko
{Ref, 12) found that the chlorination of TlO in the presence of carbon monoxide
proceeds intensively at 1,000-1,050°C, The kinetics of the chlorination of briquets
made of a metal oxide and carbon was studied., It was snhnown that at temperatures

of up to 520°C the reaction rate increases with the temperature and does not depend
on the chlorine flow rate, Above 600°C the chlorination of zirconi nd titanion
dioxides and niobium pentoxide proceeds in the diffuslion regiorn and fncreases with
the chlorine flow rate, The separation of nicbium and tantalum from aiuminum,

iron and zirconium is obtained by hydrolysis of their chlorides in a weakly ac:idi«
medium, heating the solution to 90-95°C, In the system FeClj Alu;} NaCl the
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The Cnlorine Method in the Industry of Hare and Nen-Ferrvous Meralis

chemical compounds NaFeCly {m.p. 158°C) and NaAlCl, (m.,p, 158°C) are formed, The
compounds can be distilled without decomposition, NaCl forms with tne chlorides
of niobium and tantalum the following compounds. NaNbCl, (m.p. 4307¢C, decompasitiun
pceint 287°C) and NaTaClg (m.p. 470°C, decomposition point 370°C). KC! furms with
NbClg the composed KNbClg (m.p. 35°C, decompesition peint 92CC), Tanta.umn penta-
chloride forms with KC1 the compound KTaCig {decomposition point ‘u“JC) Iv =
evident that the different thermal stabllity can be used for separating these
substances, A short review on works concerning the chlorination of conrentrates b//
and oxides of rate metals published in 1958-1959 is clited, Chlorination ls also
used in the production cof super-pure tin vichromium, manganese, 2tc, The chlcrinat.on
of Mn(OH)2, MnO, Mn=0) and Mn;O;r\in a 1iquid medium was studied, 7 -MnOp and MnC.
were optained as chliorinaticn produzts., Gold-conzalning copper.zinc .re was
cal-inated at 5509C before cnlorination to eliminate sulfur and % transform :ron
+o a less active state, Tne extraction of copper and zin: reacned /B.100%, g1l
95% and silver 40%. Selentum, teliurfum and some seienides and teliurides carn ne
comp.ecely dissolved by chlorination at a temperature of 269C . Peirova studieu
the chlorination of SnSp and concentrates containing SnSp (Ref, %) showing tha:
~tannt » chloride and sul fur monoshloride nre formed, The chlorination f iead

Card 3/4

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001135220006-1"



"APPROVED FOR RELEASE: 07/12/2001 CIA RDP86 00513R001135220006 1

IR

B[ ) fh
Y AR AR

The Chlorine Method in the industry of Rare and Non-Ferrcus Metals
zinc <oacentirates in a medium of sulfur menochioride {Ref . &%) wa
convert them jnto a form facilitating their separation, The reac
at 120-1389C, A reactcr is used, the lower part of whi-h :a fi1. d nosulfar
monoccniz>ride, The sulfide concentrate heated to 120°C ‘s fed tc Lhe UPLEr pari.

A method was developed for extracting tin from concentrates coptaining 1 0% -7 V/// {

13
’Zl YAre piiae l
£
V

tin (Refs, 46, 47). The synthes:s of tin chlortde direstiy from tin me'a. ant
gaseous chicrine was alse developed (Ref ., 44) . In nickel metaiiurgy chlorinart: =
is used for separating cobalt and nickel (Refs, 30, 51) and for extracting nicee:
from pure nrickel ores, The app:icaticn of cnromium chlorides to obvain chromi am L]
metal of high purity was described by Ageyev, Tavadze and Kartvelishv:it (Raf. E"\'
There are 2 tahles and 57 references: 4% Scviet, 6 English, 3 Amer::in, i Prench

1 Swiss and | Japanese,

D

e e

SUBMITTED: Marzh 28, 1960
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5/078/61/006/004/013/018
B107/B218

AUTHORS: Korozov, I. 8., Simonich, A. T.

TITLE: Thermal and tensimetric investigation of the systems
TaCl5 - FeCl5 - NaCl and ZrCl4 - FeCl3 - FNaCl

PERIODICAL: Zhurnal neorganicheskoy khimii, v. 6, no. 4, 1961, 937-943

TEXT: Three cuts and a number of additional points of the ternary system
PaCl. - FeCl, - NaCl were investigated (Pig. 1). The following points of V/

5 3
four-phase equilibria were determined: E1 with about 2 mole% of TaCls,

48 mole# of HaCl, and 50 mole% of FeCly at 145°C; E, with 2 mole® of
TaCls, 47 mole% of NaCl, and 5% mole% of FeCl5 at 144°C, and the peritectic
point P with 3 mole% of Tacls, 49 mole# of NaCl, and 48 mole% of FeCly at
147°C (Fig. 2). The system TaCl5 - NaFeCl, constitutes a quasi-binary cut.

The vapor pressure was determined for three mixtures at temperatures
between 150 and 500°C. For a mixture of 24.4 mole% of Tallg, 18.5 mole®

Card 1/5
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Thermal and tensimetric investigation... B107/B218
1]

of FeClB, and 57.1 mole¥ of NaCl, the vapor pressure of TaCl5 may be

expressed by the equation log p ='— }%?Q + 7.5, A vapor pressure of FeCl3

is practically absent. It follows from the tensimetric investigstions
that pure Tantalpentachlorid free from iron or aluminum chloride can be
obtained by distillation in the presence of sodium chloride. Tle boundary
system FeCl3 - ZrCl4 and six cuts of the system ZrCl4 - FeCl3 - NaCl were

studied. At 3009C, this system forms a eutectic with 20 wt? of ZrCl4 and
80 wt% of FeClE. In the ternary system, the following points of four-phase
equilibria were determined (Fig. 3): E, with 28 wt% of NaCl, 68 wt% of
Fec15, and 4 wt® of Zrc14 at 135°C; E, with 8 wt%h of zrCl,, 68 wt% of

Fec15, and 24 wt# of NaCl at 147°C; E with 9 wt% of ZrCl4, 70.95 wt% of

FeClj, and 20.5 wt#% of NaCl at 1459C. Tensimetric measurements of three

samples (300-690°C) showed that it is not possible to distill zirconium
chloride free from ferric chloride by adding NaCl. B. G. Korshunov is

Card 2/9
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mentioned. There are 3 figures, 4 tables, and 8 references: 6 Soviet-
bloc. The two references to English-language publications read as follows:
C. M. Cook. Ir. J. Amer. Chem. Soc., B1, no. 3, 535 (1959); H. F. Johnston,
H. C. Weingartner, W. E. Winsche, J. Amer. Chem. Soc., 64, 241 (1942).

SUBMITTED: July 20, 1960

Fig. 1: Inner cuts of the system '1‘a.Cl5 - FeClB - NaCl. Legend: x) wt%;

) liquid.
. 0 m 42} Mo TatlyeFelly
“ " 3 A%

MOI arattgenarecy, 1 M et ooty T NS
Mt L L %L Al Tacly 7 L Ikarent, waretly Tagttly QR T o

0 & ﬁ'l{’ N @ Bw ALhtl ¥ @ K % Rty
bee Yo 1% fec %o 14 Bec % '
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Fig. 23+ Phase diagram of the
systs - 'I‘aCI5 - FeCl3 - NaCl.

Legend: x) mole%: %) liquid.

card 4/5
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Fig. 3: Phase diagram
of the system

Zr014 - I-‘e013 - NaCl,

. Legend: x) wt%;
¥ ) liquid,

x.a—uuerCl;’/ /
#o- i BrCl’ \
Mo p-Nylrlly’ Card 5/5

7 | 4 e IR

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001135220006-1"



"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86- 00513R001135220006 1

B s b (o0 2 T R S e B Sy SR i e R O N e a&?—?"r‘m o S L L S R R RS Rl S

TOPTYGINA, G.M.; MOROZOV, I.S.
AR 2

f tetravalent titanium chlorohydroxo

Je ‘'6l.
6 no.6:1479-1480 Je CHIRA 16:11)

Roentgenographic examination o
compounds. Zhur.neorg. khim.

(Titanium compounds)

TOPTYGINA, G.M.; MOROZOV, 1,S,
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B101/B147

AGTHORS : Morozov' I. 5., Toptygina, G. M., Lipatova, N. P.

TITLE: Investigation of compounds formed by titanium tricnloride with
chlorides of alkali metals and ammonium chloride

PERIODICAL: Zhurnal neorganicheskoy khimii, v. 6, no. 11, 196, 2528-25%%

TEXT: A special problem of producing titanium metal from chloride melts
by electrolysis is studied. Conditions under which compounds of TiCl5

with MeCl (Me =Cs, Rb, K, Na, NH4) form, the composition of these

compounds, and their solubility in HCl are examined. These compounds
which formed in aqueous solution were compared with thoge forming in salt

melta. In the gystems T]’Cl5 - MeCl -H?O saturated with TiC1§ and MeCl at

0°C, no 1interaction could be determined visually. When saturating the
solutions with HCl gas, light-green precipitations deposited which were
analytically identified as pentachloro-aquotitanates (Cs?TiC15H?O

~ :
Rb TiC 15H7O (NH4)2T1C1
Card 1/3

H,0, K T1015H2O) They have a high hygroscovicity

5
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5/078/61,/206,°611, 207
Investigi:tion of comoounds formed by... B101/B147
xnd are attacked by O,. The potassium comoound immediately dec mposes 1n
the air while the sodium compouni does not form Biretringence is
characteristic of the Cs-, Rt-, and NH, compounds-

4

Compound N1 N?
Cs,T1C1H,0 1.679 20 002 1,645 20.002
Ro,T1C1 1,0 1.682 20,001 1,638 20 003

/wn ),Ti%1 1.694 10,007 1.664 10,002

b ’)

Salubility of pentacnloro-aquotitanates (% of Till .) for ~/44 % HTi 1s

J.%5% for thne Cs compound, 0.76 for ihe Rb compound, 0.67 far the ammoniurn

comnound, and 1.50 for the ¥ comoound. With iecreasing 7! concentraticr.
scliubility o“ pentachloro-aquotitanates increazes with gsimul:anecus
decomposit:c In the zolid phase, alkali chiorides ani (for the Is
compound ) TlClz 6‘ * ceocur besides the complex compound In dilute HTI,

L

snly the mixtur of alkai.- and tituanium chlorides precipitate. Tnerac-

Tared )/ b
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®iT- In n previous paper {7+ neoreg. eiamll, b, ?;‘; T W.VL r,pj .
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Thermographic and X-ray analyses of... B101/8147

botween free H?O and Ti compounds caused gide reactions by =»aich
deciphering of the thermographs was rendered difficult. (b) Pentachloro
titanates have two nhases, one of which, TiClB,is disprooortionated into

’I‘iCl2 and TiCld. NH4 of the NH4 compound 1is decomposed, and titanium

nitride forms. A paper by M. V. Kamenetskiy (Tsvetnyye metally, 2, 3J
(1958)) is mentioned. V. G. Kuznetsov is thanked for advice, and
7. V. Popova for assisting with the X-ray analysis. There are 2 figures,

3 tables, and 25 references: 12 Soviet and 13 non-Soviet. The three ’
most recent references to English-language publications read as follows: 4
K. Komareck, P. Herasymenko. J. Electrochem. Soc., 105, 216 (1958); -~

F. V. Schossberger. Ind. Eng. Chem., 51, 157 (1959); H. P. Klug,
E. Kummer, A. Leroy. J. Amer. Chem. Soc., 10, 3064 (1348).

ASSOCIATION: Institut obshchey 1 neorganicheskoy khimii im. N. S. Kurnakova
Akademii nauk SSSR (Institute of General and Inorganic
Chemistry imeni N. 5. Kurnakov of the Academy of Sciences
USSR)

SUBMITTED: February 24, 1961
card 3/§ %
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s/C73, 81,7008, Lte
g124,/8°17
AUTHCRS: Morcvzov, 1. &« Tseyleai, L
TIToLos Ther.al ane tensimetric st.uies of the systems Ir.. FRPEVE B -

KoL and 2rCl -FeClK-KCl
P-RIQLICAL: Zhurnal neorganichesgoy wnhimii, v. 0, fwo W Tyt

TeiT: This paper deals witn tne chenlcal irteraction of Zry o aly e,
. chlorices oo co-crystallization vrorn tre welt, whicn 18 imporiant b
the interpretation of phjsico-chemlcal processes which takez paals tal.l
the concens:ticn, separ:1ion, and purificstion of 2rCl fr-m othel

chlori.es In tne course of the study of t-rrnary syst=us, btav ».na.
systea #eCl,-KCL, thrse irternal cuts of each ternary systed, =i 4 foaLoeT
b

of adaitional alluyjs were investigated; experimental resauts are . ivrno.
Tables Y %3 3. From tre pyhase aiagrams of the two abcve-ientionec
ternary -ystems, the golidification curves and the buunudly, a0l

primar, srystuilization fields for KC1, K?ZrClé, 2r¢l , raidl Al
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SerLal 2.0 leLslactriac . J12$/811O
K Irlli AlCl,); {3} 2daitional goints of ternary slloys.
. gy Results of ther.ul analysie cof tne syster IZrCi -Fell, nl:

' L == - L ocst LUK.ZrC), KFeCl,): 'B) # by weight; (27 & le J/

(I) rit..al chermal point. S0 (£} cut ITTZrCl KFeCl .,; .7} cut 147
3

{K.Zri. -recl,); {G) additicnal points of ternary allovs in tre systel

_rCl, rel., KCl.
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s/078/61/006/012/008/011
Theraal =2nd tensimetric... B124/B110

44.4% mole,. of KC1l; (B) alloy 2: 1766 mole, of ZrClA, 35.30 mole,. of
AlClB, 47.0 mole;. of KCl.

Table 6. Vapor pressure above a chloride mixture of the system ZrCld-

FeCl -KC1.
Legend: (A) alloy 3: 22.22 mole;. of ZrCl4, 33,34 mole,. of FeClj,

44 .44 mole;. of KCl; (B) alloy 4: 18.04 molep of ZrClA, 34.95 mole. of
FeCls, ;7.01 molej. of KCl.

[ | 300 0 465 505 l 555 840 | ﬂ.‘l\i 930

A l [
i — lléie n(nmpym.r).ﬂ 2.4 “”.7! ”3!310.5

\T.gsiu,:szn,sl 31, 2/ ¢ 2.0/.12,()7l 2,3
t |

Lo | ‘1,3 §1,21i1,14 1,03[0,93 96]0,9300. 0.90»0.89! 0.8
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AUTHORS: Yevdokimov, V.I., Candidate of Chemical Sciences
Morozov, I.S., Cundidate of Chemical Sciences

O TN

TITLE: Application of chlorine in tin metailurgy (Physicochenical
fundamentals of chloridizing at low temperatures)
15\
PERIODICAL: Vestnik Akademii nauk 3SSH, no. 2, 1361, 44 - 41

PEXT: Chloridizing of tin at low temperatures, for the economic explolta
tion of tin ores and concentrates with a tin content below 10%, was 1n-
vestigated by the authors. At present, such cres are not processed at all
or only with great losses of tin (up to 50%). A further progress in the
tin industry can only be made by applying completely new processes based on
new chemical reactions. 4 sufficiently high yield of tin from concentra‘es
containing less than 10% tin, as well as the separation of tin from all
residual components must be warranted. The chloridizing of the powdery
charge at low temperatures (120 to 180°C) takes place with the formation

of gtannic chloride: Sn + 2012 - SnCl. . The most important investigation

4
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results, on the basis of which the chlorfiizing method at low temperatures
was elaborated, are checked next. Under usual conditions, the first stage
of the reaction, the formation of SnClz, cannot be observed. since 1t 13

very easily oxidized to SnCl, by chlorine. Oxidation already takes place
at a pressure of the chloriné above the SnCl2 of 10~'4nm Hg. The authors

also investigated the kinetics of the process 1in the kinetic as well as
diffusion range. At an increase of the linear chlorine rate from 20 to 70
cm/min, the rate of chloridizing increases from 2 to 6 g tin per hour per

cm2 of the reaction area. An 1increase of the linear chlorine rate above
70 cm/min does not affect the rate of chloridizing, but tne percentage cf
the utilization of chlorine is reduced (Fig. 1). The chlcridizing rate as
a function of the temperature is shown in Fig. 2. The equation SnClA+Sn =

= 28n012 shows the mechanism and kinet1cs of the interaction sof stannic

chloride with metallic tin. It was established that this reaction does not

U, . - e .
gtar* at 600 € as oreviously agsumed, but at ZSO‘Cq T-ig fact ay well as
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the determination of the reac .iosn rate at various temperattuires and pres-
sures of the SnCl, vapor made 1% possible to elaborate the metnnd of di-
rezt SnCl2 synthegis from chiorine and tin, as mell as the methed of cnio-

rine-refining of the tin from lead. The losses 3f ¢ were Cun

reduced and the refining process %®as irntenaified. © rresgent

two variants for the production of annydrous SnC12: 4t 1 tamnera
0 . o . . .

606°Cc and at one slightly nigher tnan the fusing temperaiure 58

the vasis of this method, anhydrous SnCiZ carn be prnduced in great

c1eg and without losses. Tne new matnod for tin production

trates with low tin ccntent consists of the following:

centrate with low tin content, and coal is heated to 820

ducing atmosphere. The tin is tnereby reduced to metal and reralrn
charge 1n the shape of smallest metal reguli, The reduced charge

and chloridized by means of chiorine gas at 120 to 180°C~ Pure metailin
tin 1s produced therefrom. The raw material deposits worth mining in-

crease by more than the double oy using tris me thod, and the tin yield 1in
creases by 15 to 20%. The processes recommended may easily be automated.
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AUTHORS : Tortygin, D. Ya., Morozov, I. 8.

TITLE: Application of the physico-chemical analysis %0 solution of the
problem of manufacture of ++1tanium and its compourds by the chlo-
rination method.

PERIODICAL: Zrurnal prikladnoy khimii, v. 3%, nc. 4, 1961, 713 - 725

TEXT: In the present paper a review of Soviet and non-Scvizt investi-
gations concerning the reaction of 2-, 3-, and 4_ valent titanium with alkali,
alkali earthsand several other elements s given and the presentsd rasults are
discussed. The topic of discussions is the interaction of titanium with other
elements in chlcride systems. The data are of importance for the devalupment

of purification methods of ti+tanium tetrachloride, as well as for asparation of
valuable impurities in titanium processing (such as nioblum and tantaium). The
impurities present in titanium tetrachloride pass into the latter during reduc- '
tion. The prevailing method fs the purificatlon of TiCl, with NaCl only as des-
cribed by A.W. Henderson et al. (Ref. 15: Ind. Engl. Chem., 50, 611, 1958), or
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in mixture wi.n ohrer gfacriles as re-omm:-nded by other author:z. Tra pras--°
authors suggssted (Ref., 12: 8-vie% paten” nc. 133866, Pebruary 2, .90 purifis~-
tion of titanium ani niobium chioridss from zirconium, aluminum and ir:n shicri.=
by passing s mixtures of these ahlarides through brigueties forms:i of tarti
and alkal® chloride. In the present papsr the following systems are liz ugsed
and corresponding literaturs ilata are citad: TiCLq—VOCL3 and TiCly-VCly wer=s lrn-
vestigated, smong cthers, by the present authors and ab3olute lmmis-iril_.y ~o
the chiorldes was obssrved. Cnrresponding data wsrs obtained by V. T..1an and

S. Aftalicr-dinl (Ref. 23: Mcnatsh., 84, 207, 195€), H. Nishids ani K. Cyama
(Ref, 25: J. Cher. Soc. Japar, Ind. Chem. 3sct., 60 (11), 143%, 9°7), .. Sn=l-
don and S. Tyree (Ref. 26: J. Am. Chem. Scz., 81 (10), 2290, 1959}, and P, Err-
1ich and W. Siebert (Ref. 27: Z. Anorg. Chom., 301, (5-6), 27> 15 4'. Tne gys-
tems TiCly-SiCl,, T1Cly-CCly ard TiCly-Cglily were first stadi=3d »y N, Nas. (RsT.
28: Bl. Cnem. Soc. Japan, 8, 195, 1933) and Later by H.Sackmann e? 4i. (Rer, 29;
Z. Anorg. Ch., 29% (3-4), 12C, 1958), and N.N. Delarov et al. (Ret, 2. izv. AN
SSSR, OTN Mesail. i topl., 4, %3 (196C)). Systems TiC]_q_-Al"_‘l- ari1 T Tie-F-C0
were firss invsstigatad by L.N. Eyngorn (Ref. 32: Ukr. Fhim. z-., Eon ), RO,

1950), and ir more daetailed invsstigaticns by the preseat authers (Ref. “u ZnNKy,
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2(8), 1915, 1927, and Ref. <5: ZhNKn, 219y, 2129, 1957) by I. Krchma and J. Schau-
mann (Ref. 33: US patent 2502327, 1950), and lately by J. Moriyam anc H. Inagaku
(Ref. 38: J. Mining. a Metalurg. Inst. Japan, 76, 1iCl, 1960) P. Enrlich and G.
Dietz (Ref. 39: Z.Anorg.Ch., 0%, 158, .9€2), and J. Sahex! and X. Funak! (Ref .+v
J. Chem. Soc. Japan, Pure chem. 2207, (Nippon Kagaku Zasshi) 78(6), 75%, 195T).
These two gystems ars of the aut2 %t Lype. Solubility of FeCiy In TiCly is very
low &t room temperature bult Incrasss SnAvply atova 204°C. In the syatems TICLy-
-NbClg and TiCly-TaClg soiubi:lny of Nt7i. and TaCis in TiCly was detarmined first
by D. M. Tarasenkov and A. V. Kowanily ‘R:e. 4. ZnDKn, 10{14), 1319, 1340). The
present authors estimatsd (Ref. 4} %ra. thess two systama are ~f =he eunectle
type. This was provea by date Irom L. A. Nisel'son and 0. L. Perekarsst (Ref. 42 -
ZhNKn, 3(9), 215C, 1958, and Re”. 29). In présence of NbOCl} so.uplilty of NbClx
in TiCly changes considerakiy. Invastizanions ¢f the preseri acthirs (Ref. 34 i
and 35) into systems TiClq-ALC*;~FeCl7 sn? TLCLy-NbTw--TaCio demonsatrased consi-
derable increase in FeClq scouttiity in TiCly in presesncs of ALCL-. Obtained data
also indicated that recommenie=icn for separaslon of NbCic and Talic based on
different solubility in T1Cl, {(Raf. 4') and anaiogous ssparation of Al ani Pe i
(Ref. 33) are unfounded, s1ne Trom TiCy, sdiutions e121d erlorids soluticns
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with the ir.%.s. -~ompcsltizn #! A-0a¥RLE C.L. in systems TiClk-NbCLL-A,C
TiCl -NbCLR-FeCL ar.d TiCL%—A-C.Q-TaCJ T. 3. Mirgacy observed ‘Retf, e Z}Nﬁk,
1(12) 27927 19557 & sharp inc-seia 19 »chantiitny of NbCL: anc Tall. tn Til.y ot
presence cf Al uLQ and FeCl- bt 1;an 4 snacp ‘aeccase 1n seluniilly e
latter effect2d By the pred fev - o7 NbCi- and Talls. Solubiliny o TiZC.~ in
TiCl, was invasnigated by T. A. ZaV&rl,Sk&!a and T. A. Pustcval wa {Rer. 4%
Tsvet. met., .0, 50, 1958). (Ref. 22) an< D. Ya. Toptygin (Ref 47 Dissemia-
tien, M., 19¢2). A-zcrding v "rl:z aata '% can be asgumed tnet T1Ci, !mpurtiss
in TiCly dis'illavec are n,.::i tv meizture pepsirated into fhe condensatlon de-
vice. -r-zine gazsous lwpurlitles, data oo solubility cf
gases in TiCly preserued by Dela'CJa (Ref. 22, ar= importart. Lite avir- 1lava
demonstrated tnat crlerides wrh!l h ars not present in teshnlcoal TiC .y, sutt as
HgClg,HSQClz. GaClB, MoCl(_\, ‘d'?‘.,.;:, AsCia, SDCLe, SbC.LS, 8eliy, T=Cl., MnC ..

<

e,
cele

ara soluble in TiCly, bu%t deo not form compounds, while sulfur and presphirus
chloride form ccmpounds with Ti7L,. SnCip and ZnClp as observed bty Tophygin (Ref.
47), are very diffaersnt frow tr= ‘other cn.orides in reletlon to TiC.,. Inter-
action between TiClu and aisa.. and alkall earth chlcrides have be2n investi-
gated frequently, becauss of “"e¢ imporzance for the purification proczadurssof
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TiCl Corresponding exper:zs-ts ware made by Ehrlieh (Ref. 59+ Z. Nauirforsu,
ﬁ) 326, 1954), S.F. Bsicv and 8. I. Skiyarsnko (Ref. 60: Tsves. met., i
37. 1958), and L. A. Tsiovkina M, V. Smirnov (Ref, %1: ZnNKG, (1), i78, 199;.
F. V. Schosstarger proposes (Rs=f, 34. Chem.Eng. Prog., 53, %, 19%7); Ref. S5
US Patent 2857242, OQctobar 2., 958, Raf, ZF- US pasent 2857143, Caiobar 21, 1957
Ref. 57: US patent 2857265, C-noca~ 21, L9‘8 Ref. 58: Ind. Erg:. 7rsm., 51{%}.
669, 1959) a large scale produ~=‘sn cf purae TiCly by decomposiiicn of petassiur
or ammonium ~shisro-titana%es. Tne prec=ni authors prapared (Ref. £2: ZhNKER, Z..
88, 1960) ailkali hexachlore- '“aratse 1l-zatly by reasiion of gassiv: TiCly wite
alkalil me<a -hinrides. 3, N, Pleagas (Re®. #3: Ann. N. Y. A=ad. 3-1., 73,1
853, 196C) syr e thesized ¥pTi7 ., v ww: rasscien of TiCly witn KCL, a
T1Cly wiwh KZ. + NaCl, and z-- mes 20077avy to tre opintion of the pras-nt auihe-
that above 80T Na Tilla iz 7. -7ed, De-=z:%hy of the satureied vapc— of T'Cqu
over KoTiCly wer detarmine arc”g ~+hers %y {Ref., 59) ard S.N. Fl=ngas (Ref.
Canad. J. Chsx., 38(6), &7, .30}, M™armal stability of alkall ard ammenium
hexachlor~: ' »ena*zs was stLi:=3 oy <-» prasent autnors (Rzf. TC: ZnNK:, “(i1},

2518, 19£C9&nc ‘+ was obzarvel st rorae (f these tizanatsy 13 #lab.e 27 TNO-
-800°C. Iz “~:z werk{Ref, 70 nre authore were first o dastribe a oaw typs 7
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titanium comp-unds obtaired by pev<'al hyri-clysis =f alkall RN
The physico-a4iamical pr3n:1:~7 b Tl perilicasion from A CL ol
means of a'ka. . mesal e1il<i-~!--5 13 ras=1 or the fsot ~her 1T Iorm
compounds witn NaCl; 1% fo-mz ins.at.s cumpounds wisn K71, ol ie oz,
relatively L3w Tsmpsraturse., &, Johnstot e et al. (Ref. 79 m e S o,
2%1, 1982) aetarminesy Lhat . ~ syvtam Foo ,-Vall Y a3 oia wuleiil —wr, oAy
to the opint:-r of the last-m<-%.: rsi a."- g Yha prazent authiors se et 'R2C
47: Ref, 80-. Izv. AN 3S3R, O¥'N, .. I~ 1729} ira fopmation of NeRsli | erin
does not decompoes {n T*CLQ-F— \—Na,< sermnina e fflatens Nell S onm - Foopst
of NaFe014 , S“he TiCly phase - x3 o5 4l &ven States oY Fel_ o, w .
excessg of Fal 3 g pars of Ltr ssstar lf oilase wad L0 TLCos The Les 0 ST
TiCly purifizatioea can ts app. <31 ai=n 5 AlTla, sincs NeA.T_ .y (s w: 5
NaFeCl ) ig Tormad a4 relutive ; LW Lemp--ato.ras acd haa s llw veD. v o 1-uElT
up to SOOOC Accoraing Lo V.3. Gop.yeake snd A,lL. IZwvanov {Ref. =°. lz:. AN SS3H
OTN, Metallun@. £ tcpl., %, . .90) wni't siudled Lhe aystam Ti. A7 -Nali.
the NaAlCl, piusse can dissol s 36 ¢ 77 y+  Several fagesuigmllir: TeTiorcats!
that NbCl:)a.bd Ta Cls form in prav=n = F "“‘u_;‘ tha ompounds NaNto ., s 3 NaTsT .
Tha latier de-~ompoga  a% Low Cersemasares Yot She peasticn cocur: owloh Nalloes
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higher temperatures than between PeCly or AlLCl. and NaCl. In T1Gly purificaticn
processes NaCl can be substituted by KCl or Cl. Contrary to MepTiCl compound:.
chlorides of 2- and 3-valent titanium are more stable. Systems T1Cl3-N 1 and
PLCL.-KC1 were studied by M.V. Kamenetskiy (Ref, 88: Tsevt. met., 2, 39, 1958);
Ref.”89: Izv. vuzov, Tsvet. mstallurgiya, 3(1), 119, 1960) and the congruent melt-
ing compound KiT1Clg was observad, while B.F. Markov and R. V. Chernov (Ref. 90-
Ukr. Knim. zh., 25(3), 279, 1959) estimated also KTiCly, -and P. Ehrlich et. al.
(Ref. 91: Z. Anorg. Ch., 299, (3-4), 213, 1959) determined the incongruent meltirny
compounds N T1C16 and K2Ticlg. Azcording to Ref. 90 in the system TiCl.-RbCl &n:
T1Cl,-CsS1l cdngruent melting TiClg, ROT1iCly, Cs TiClg and CsTiCly ara formed.
K. K%marek and P. Gerasimenko (Ref. 93: J. Electrochem. Soc., 105 (49, 210, 1956)
studied the systemsTiCl,-NaCl, Ti0l,-KCl and TiClg-MgCle and determined the WO
chemical compounds NaTiCls; ana NapTiCly while P. Enrlich and H. Kilhnel (Ref. 94
Z. anorg. Ch., 292, 146, 1957) obssrved KTiCl, and K,TiCly. The sysuwem T1Clp-MeCi:
was investigatzd by K. Komarek and P. Geraslmov (Ref. 95: J. Ele:trcchem. So:c., —
105, (4), 210, 1958) end no chzmical compounds were observed. M. Sisbart and M.A.
Steinberg (Raf. 96: J. Meta..s., 8(9), 11%2, 1956) indicate that TiCip lg sclu:
in molten :ritnium chloride, Trera ace 2 ‘.ables and g6 referencas: 4 Jevist-bi
and 57 non-3-vies-blcc.
- SUBMITTED: Novembar 21, 1360
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AUTHORS : orazov, 1. 5., Krodhing V. A.

TITLE: Tnplnal dnd *ﬂn imetric investigati.ns oL

AlCl}-KCl, KNhClb—KT1C16-KAlCLA, and NbC!a-KT«“'

. 24I0DICAL: Zhurni. nesronionedkay khimii, v. T,

T25T:  Tre oliowing Sinony 5 3 ons were newly constriucte i
with a singie eutect ¢ at 180°C (composition in mole $: KAIC 4
KTaCl6 57.5); 'r-’.TnCl6—KNbCL6 forming & complete geriea ~f solid o

KAlClA—KNbCL6 mith a single eutectic nt 201°C {compasiton in o

KA1014 85, KNbClF 45)% '{‘wCl,-NbCl5 w#ith a single eutectic at T

mole% NbClR) and demixing as from 70 molevh NbCl5; KAl"lA—WbCl w.otnon
eutectic at 170 % (713 mole’ NoCls) and demixing as from T4 maleh NbUl

The tern.r= system NbCl5-AlCl%—KC1 has the following eutectic tripie pomns
Card 1/3 !
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Thermal and tensimetric ... B144/B1é6
. 4-phase acuy: Likrum Composition, moleh felting =
KCi  NuCl AlCl °C
5 3
ig= Al ' KALC! 5 i
E1 llqc.A.Clﬁ+ NoCl6 +KA1J;4 5 45 50 158
i E? liq;eKCl‘~KNbC16+ KAlCl4 52 33 . 15 105
B, liq=2KideCl + KaiZi,+ NeCl 6 90, 4 1oyl
3 6 4 5

In the quasi-ternary systen KNbClé-KTaCIS-KAlClg, 3 envetLio R

the 3-phase esjuiliorium i & K.»\lCl4 + so0lid solution HKlsli. ¢ PR EED
this eutectlic corresoynnds to tne mole composition KAlC;4 o, EWL D
KTrzCl6 33 and to a meitling goint of 17000. Polymorphic de:rsup a.t. n o

the hexachisrides was not sbserved. The liquidus surface ahwg b
crystallization rarnges (KAlCl4 and the soiid solutions Kabvel , ET0L, .

~

o+ 0
-
-
1
v

In the quasi-ternary system NbCls—KTaCl6-KAlcl4, a eutectiic

was determined in the 4-phase equilibrium liq;éKAlC14+ ¥Tasl, + BxSl.5 this
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Thermal ! tensimetric ... B14. /E186

print corr-naonded bt the moirw compoait:on KAiCl, 15.9%, NBii, = .-
‘t

. 0] . . .
KTagl, 2. ind to a metting poant of 170 C. Tne liquidus anrbnes onoad

6
ranges corresponding te the crystallization 5f the three zomponenta witih
a demixing in the HhCl, runge. The following systems were qu.!‘ut

tonsimetr.ca. iyt (1)u%;1 -hkcl_-K01; (2) NbCl -TaCl —AlLLI-Kull .
. NbCl5 maClb-AlCI -NaCl. (1) “he vapor pressure ot NbCl, drops Ccorat oty

w1th rising KC1 content of the melt. (2) and (3) The concenhrat:=n ¥
TaCl, increases more than that of NbCl5 There are 13 figures_ and '!
/ .

tables.
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